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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a BTBAS-nitride film with 
a stable film thickness accuracy. 

SOLUTION: A CVD system comprises a processing chamber 14, 
where a plurality of wafers 24 are stored in such a state as to 
be held by a boat 25, a film-forming gas supply pipe 20 for 
supplying a BTBAS gas and an NHS gas into processing 
chamber 14 to form the BTBAS-nitride film on the wafer, a 
cleaning gas supply pipe 21 for supplying NFS gas into the 
processing chamber 14, and coating gas supply pipes 22A and 
22B for supplying BTBAS gas 37 and oxygen gas 36 into the 
processing chamber 14, after a cleaning process. Fluorine 34, 
contained in the cleaning gas sucked to the processing chamber 
14 and the boat 25 in the cleaning process is confined in a 
coating film 35 in the coating process, which can prevent the 
influence of the fluorine on film formation in a film-forming 
process conducted thereafter, resulting in obtaining an 
equivalent stable film thickness in accuracy as that obtained in 
the film formation before the cleaning process. Consequently, 
variations in film thickness among batches in the film formation 
process can be prevented. 
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* NOTICES * 

tJPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device which carries out [ having the coating 
process which makes said processing room deposit the film of a membrane type which is different fi-om 
membrane formation of said membrane-formation process where said substrate is taken out from said 
processing room after the membrane- formation process which forms a thin film on a substrate at a 
processing room, the cleaning process which remove the film which deposited on said processing room 
according to this membrane-formation process by the cleaning gas containing fluorine, and this cleaning 
process, and ] as the description. 

[Claim 2] The substrate processor carry out having the coating gas supply line which supplies the gas which 
makes the film of a membrane type which is different fi-om said membrane formation where said substrate is 
taken out from said processing room after cleaning, the processing room in which a substrate is held, the 
membrane-formation gas supply line which supplies the gas for membrane formation which said substrate is 
made to form to this processing room, the cleaning gas supply line which supplies cleaning gas to said 
processing room, and deposit on said processing room as the description. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention The manufacturing technology, especially semiconductor integrated 
circuit equipment of a semiconductor device it is hereafter called IC ~ the silicon wafer (it is hereafter called 
a wafer ~) with which it is the substrate processor used for the thing manufacture approach, and the 
integrated circuit containing a semiconductor device is made It uses for the low pressure CVD system on 
which a wafer is made to deposit silicon nitride (Si3 N4), silicon oxide (SiOx), polish recon, etc. 
(deposition), conceming the maintenance technique of the substrate processor to process, and is related with 
an effective thing. 
[0002] 

[Description of the Prior Art] In the manufacture approach of IC, the batch type end-fire array hot wall form 
low pressure CVD system is widely used for forming CVD film, such as silicon nitride, and silicon oxide, 
polish recon, in a wafer. A batch type end-fire array hot wall form low pressure CVD system (henceforth a 
CVD system) The process tube which consisted of outer tubes which enclose the inner tube and inner tube 
with which a wafer is carried in, and was installed in end-fire array, The membrane formation gas supply 
line which supplies membrane formation gas to the processing room formed with the process tube, It has the 
exhaust pipe which carries out evacuation of the processing room, and the heater unit which is laid out of a 
process tube and heats a processing room. While two or more wafers are carried in to a processing room 
from the throat of a lower limit in the condition of having aligned perpendicularly and having been held by 
the boat and membrane formation gas is supplied to a processing room from a membrane formation gas 
supply line When a processing room is heated by the heater unit, it is constituted so that the CVD film may 
accumulate on a wafer. 

[0003] In such a CVD system, if the built up film thickness in the inside-and-outside wall surface of an inner 
tube, the internal surface of an outer tube, the fi-ont face of a boat, etc. increases and a certain built up film 
thickness is reached as the count of membrane formation processing increases regardless of the membrane 
type to form, it is known that generating of particle will increase rapidly. Then, in the membrane formation 
process in the manufacture approach of IC that such a CVD system was used, if a certain built up film 
thickness is reached, preventing generating of particle is performed by doing the activity (henceforth ftili 
exchange) which exchanges an inner tube, an outer tube, etc. for what was washed beforehand altogether. 
[0004] However, it sets to the particle generating prevention approach by full exchange. Since long duration 
is not only consumed by the installation removal activity of an inner tube, an outer tube, etc., but time 
amount will be consumed by descent and a re-rise of the temperature of a process tube, the down time 
(quiescent time) of a CVD system - very - being long (for example, per time 30 hoxirs) ~ there is a trouble 
of reducing the throughput as the whole manufacture approach of IC as ****** as a result. 
[0005] The self-cleaning approach (called the In-situ chamber cleaning approach) of removing the 
deposition film deposited on the inside-and-outside wall surface of an inner tube or the internal surface of an 
outer tube as an approach for solving such a trouble using the principle of dry etching is proposed. That is, 
this self-cleaning approach is the approach of removing and defecating the deposition film by etching 
(cleaning) by passing etching gas, such as nitrogen trifluoride (NF3) gas, as cleaning gas in a process tube. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above mentioned self-cleaning approach, the 
trouble that become thin as compared with operation before of the self-cleaning approach, and dispersion 
will occur in the thickness between each batch of a membrane formation process, and thickness precision 
will become unstable has the thickness of the film formed immediately after enforcing the self-cleaning 
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approach as shown in drawing 5 . This reason is the relation between the count of membrane formation after 
the self-cleaning implementation shown in drawing 6 , and the concentration of the fluorine in the film to 
NFS. The effect of tiie fluorine (F) which stuck to the fi-ont face of a process tube after operation of the self- 
cleaning approach by gas is considered in order to influence a membrane formation reaction. 
[0007] The purpose of this invention is to offer the manufacture approach of a semiconductor device and 
substrate processor which can form membranes with the thickness precision stabilized after operation of the 
self-cleaning approach by the etching gas containing fluorine. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the semiconductor device concerning this 
invention carries out having the coating process which makes said processing room deposit the film of a 
membrane type which is different from ttie film of said membrane-formation process where said substrate is 
taken out from said processing room after the membrane- formation process which forms a thin film on a 
substrate at a processing room, the cleaning process which remove ttie film which deposited on said 
processing room according to this membrane-formation process by the cleaning gas containing fluorine, and 
this cleaning process as the description. 

[0009] According to the above mentioned means, since the fluorine in the cleaning gas which stuck to the 
front face of a processing room according to the cleaning process is shut up with the coating film by the 
coating process, it does not affect a membrane formation reaction in a subsequent membrane formation 
process. Consequently, also in the membrane formation process after a cleaning process, a thickness 
precision equivalent to the membrane formation before a cleaning process will be stabilized, and will be 
acquired. 
[0010] 

[Embodiment of the Invention] Hereafter, it is based on a drawing and the gestalt of 1 operation of this 
invention is explained. 

[001 1] The CVD system used for the membrane formation process of the manufacture approach of IC 
conceming this operation gestalt is equipped with the process tube 1 1 of the end-fire array which was 
allotted perpendicularly and supported fixed so that a center line might become perpendicular as shown in 
drawing 1 - drawing 3 . The process tube 1 1 consists of an inner tube 12 and an outer tube 13, quartz glass 
or carbonization silicon (SiC) is used, an inner tube 12 is really fabricated in the shape of a cylindrical 
shape, quartz glass is used and the outer tube 13 is really fabricated in the shape of a cylindrical shape. 
[0012] The inner tube 12 is formed in the shape of [ in which vertical both ends carried out opening ] a 
cylindrical shape, and the cylinder centrum of an inner tube 12 forms substantially the processing room 14 
where two or more wafers held at the condition of having aligned perpendicularly by the boat are carried in. 
Lower limit opening of an inner tube 12 constitutes substantially the throat 1 5 for taking the wafer as a 
processed substrate in and out. Therefore, the bore of an inner tube 12 is set up so that it may become larger 
than the maximum outer diameter of the wafer to deal with. 

[001 3] The bore is formed in the shape of [ in which upper limit blockaded more greatly than the outer 
diameter of an inner tube 12, and the lower limit carried out opening ] a cylindrical shape, and the outer tube 
13 is put on the concentric circle so that the outside may be surrounded in an inner tube 12. Between the 
lower limit of an inner tube 12, and the lower limit of an outer tube 13, the spacer 16 formed in the shape of 
[ short length ] a cylindrical shape is interposed, and the spacer 16 is attached in the inner tube 12 and the 
outer tube 13 respectively free [ attachment and detachment ] for the exchange about an inner tube 12 and an 
outer tube 13 etc. It will be perpendicularly installed from a spacer 16 being supported by the machine frame 
(not shown) of a CVD system by the outer tube 13. 

[0014] The exhaust pipe 17 is connected to some side attachment walls of a spacer 16, and the exhaust pipe 
17 is constituted so that it may connect with a high vacuum exhauster (not shown) and evacuation of the 
interior of the process tube 1 1 can be earned out to a predetermined degree of vacuum. It will be open for 
free passage of the exhaust pipe 17 in the clearance formed between the inner tube 12 and the outer tube 13, 
and the cross-section configuration is constituted for the exhaust air way 18 by the clearance between an 
inner tube 12 and an outer tube 13 at the circular ring configuration of constant width. Since the exhaust 
pipe 17 is connected to the spacer 16, the exhaust pipe 17 is in the condition of having been arranged at the 
lowest edge of the exhaust air way 18 which the cylindrical shape-like hollow object was formed and 
extended perpendicularly. 

[0015] The membrane formation gas supply line 20 which the manifold 19 formed in the lower limit of an 
inner tube 12 in the shape of [ which has a flange up and down / short length ] a cylindrical shape is 
arranged at the same axle, and supplies the gas for membrane formation to a manifold 19, Gas for making 
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different film from the cleaning gas supply line 21 which supplies cleaning gas, and desired membrane 
fbrmati6n put (it is hereafter called coating gas.) It connects so that the coating gas supply lines 22A and 
22B to supply may be open for free passage to the throat 1 5 of an inner tube 12, respectively. The gas 
supplied to the throat 15 by these gas supply lines 20, 21, 22 A, and 22B circulates the inside of the 
processing room 14 of an inner tube 12, and is exhausted by the exhaust pipe 17 through the exhaust air way 
18. In addition, gas supply lines 20, 21, 22A, and 22B may be the configurations which are connected 
[ supply pipe / one ] and supply each gas through this one supply pipe. 

[0016] The seal cap 23 which blockades lower limit opening is contacted by the manifold 19 from the 
perpendicular direction bottom. A seal cap 23 is in the outer diameter of a manifold 19, abbreviation, etc. by 
carrying out, is formed in the disk configuration, and it is constituted so that it may go up and down 
perpendicularly in the elevator (not shown) furnished to the exterior of the process tube 1 1 . On the center 
line of a seal cap 23, the boat 25 for holding the wafer 24 as a processed substrate is based perpendicularly, 
and is supported. 

[0017] The boat 25 is equipped with two or more attachment components 28 which were constructed 
between the end plates 26 and 27 of a pair, the both-ends plate 26, and 27, and were perpendicularly 
arranged by the upper and lower sides. It is allotted at equal intervals by each attachment component 28 at a 
longitudinal direction, and by inserting a wafer 24 among the many retention groove 29 of several articles 
****(ed) so that it might counter mutually and opening might be carried out, it is constituted so that two or 
more wafers 24 may be aligned in the condition of having arranged the core horizontally and mutually and 
may be held. 

[0018] The concentric circle is furnished so that the heater unit 30 which heats the inside of the process tube 
1 1 in the exterior of an outer tube 1 3 may surround the perimeter of an outer tube 1 3, and the heater unit 30 
is constituted so that the inside of the process tube 1 1 may be heated to homogeneity over the whole. In the 
heater unit 30, it will be installed by the perpendicular from being supported by the machine frame of a 
CVD system. 

[0019] Next, the case where the nitride for a sidewall spacer is formed in a wafer using the CVD system 
applied to said configuration in the membrane formation process in the manufacture approach of IC which is 
the gestalt of 1 operation of this invention is explained. 

[0020] The boat 25 which two or more wafers 24 were aligned and was held as shown in drawing 1 (a) is 
given in an elevator, from the throat 1 5 of an inner tube 12, it is carried in to the processing room 14 
(loading), goes [ it is laid on a seal cap 23 in the condition that the direction where wafer 24 group was 
located in a line becomes perpendicular, and ], and is maintained in the condition [ being supported by the 
seal cap 23 ] at the processing room 14. In this condition, the seal of the throat 1 5 will be carried out a seal 
cap 23. 

[0021] The interior of the process tube 1 1 is exhausted by the predetermined degree of vacuum (several 10- 
tens of thousands of Pa) with an exhaust pipe 17. Moreover, the interior of the process tube 1 1 is heated by 
the heater unit 30 at homogeneity at the whole covering predetermined temperature (about 600 degrees C). 
[0022] Subsequently, membrane formation gas 31 is supplied to the processing room 14 of an inner tube 12 
by the membrane formation gas supply line 20. Setting in the gestalt of this operation, as membrane 
formation gas 31, a BTB AS [chemical name is Bis-Tertiary Butyl Amino Silane. As for a chemical formula, 
H2 Si{HNC(CH3)2} 2] gas and ammonia (NH3) gas are used. For convenience, although illustration is 
omitted, it is BTB AS gas and NH3. As for gas, it is desirable to supply by the separate membrane formation 
gas supply line 20, respectively. 

[0023] The supplied membrane formation gas 31 goes up the processing room 14 of an inner tube 12, flows 
out of upper limit opening into the exhaust air way 18 formed of the clearance between an inner tube 12 and 
an outer tube 13, and is exhausted from an exhaust pipe 17. In case membrane formation gas 31 passes 
through the processing room 14, it contacts the front face of a wafer 24. And the BTBAS-nitriding (Nitrid) 
film (henceforth a BTBAS-nitride) accumulates on the front face of a wafer 24 by the heat CVD reaction of 
the degree type (1) by the membrane formation gas 31 accompanying contact to this wafer 24 (deposition). 
[0024] 

H2 Si{HNC(CH3)2}2+NH3 ->Si3 N4+H2 C=C(CH3)+H2 NC3 (CH3) ... (1) 

[0025] If the processing time on which a BTBAS-nitride deposits only desired thickness and which was set 
up beforehand passes, while a seal cap 23 will descend and opening of the throat 15 will be carried out, 
wafer 24 group is taken out from a throat 15 to the exterior of the process tube 1 1 in the condition of having 
been held at the boat 25 (unloading). 

[0026] In the above membrane formation processing, in order that membrane formation gas 3 1 may contact 
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the inside-and-outside wall surface of not only the wafer 24 but the inner tube 12, the internal surface of an 
outer tube 13, the internal surface of a manifold 19, etc. while flowing and going, a BTBAS-nitride will 
deposit it also on these front faces. It will increase and the BTBAS nitride (henceforth the deposition film) 
32 deposited on these front faces will go as the count of thickness of the accumulated deposition film 32 of 
batch processing of membrane formation increases, in order to accumulate and to go, whenever the 
membrane formation process mentioned above is repeated, as shown in drawing 1 (b). And if this 
accumulated deposition film 32 reaches a thick value, since it will become easy to exfoliate, generating of 
particle increases it rapidly. 

[0027] Then, in the manufacture approach of IC concerning this operation gestalt, if a value with the 
thickness of the accumulated deposition film 32 is reached, it will carry out as the following cleaning 
process is shown in drawing 2 to the CVD system. 

[0028] On the occasion of the operation of a cleaning process which removes the deposition film 32 
accumulated in the process tube 1 1, a boat 25 is given in an elevator in the condition of not being loaded 
with a wafer 24, is carried in to the processing room 14 from the throat 15 of an inner tube 12 (loading), and 
is maintained in the condition [ being supported by the seal cap 23 ] at the processing room 14 as shown in 
drawing 2 . 

[0029] The interior of the process tube 1 1 is exhausted by the predetermined degree of vacuum (1330Pa - 
46550Pa) with an exhaust pipe 1 7. Moreover, the interior of the process tube 1 1 is heated by the heater unit 
30 at homogeneity at the whole covering predetermined temperature (about 600 degrees C). 
[0030] Subsequently, cleaning gas 33 is supplied to the processing room 14 of an inner tube 12 by the 
cleaning gas supply line 21. It sets in the gestalt of this operation and is NF3 as cleaning gas 33. Gas is used. 
NF3 The flow rates of gas are 500ccm(s) (standard cubic centimeter per minute). Cleaning time amount 
(processing time) is set up corresponding to the thickness of the accumulated deposition film 32. When 
thickness of the deposition film 32 is set to A (A), as for the cleaning time amount Ta (minute), asking by 
the degree type (2) is desirable, 
[0031]Ta=A/100... (2) 

The basis of this formula is as follows. Etching by cleaning gas begins from the lower part of an inner tube 
12, and progresses gradually up. After etching of the inner skin of an inner tube 12 is completed, next the 
peripheral face of an inner tube 12 is etched caudad, and it goes. The suitable amount of etching of the 
deposition film which can prevent generating of the particle in the front face of a wafer is enough if it has 
etched to the upper half of the peripheral face of an inner tube. Etching for a long time beyond the need will 
consume cleaning time amount vainly, even if it can prevent generating of the evil of particle. Here, the 
inner tube 12 when the 3000A deposition film 32 has accumulated is taken for an example, cleaning time 
amount — at 10 minutes, even the lower part of the inner skin of an inner tube 12 is etched [ the upper half 
of the peripheral face of an inner tube 12 ] even for the upper limit of the inner skin of an inner tube 12 in 30 
minutes by 20 minutes. That is, when the 3000A nitride has accumulated, the cleaning time amount for 30 
minutes is suitable. The cleaning rate at this time becomes a part for 3000A/ 30-minute =100A/. 
[0032] NF3 which is cleaning gas 33 by which the interior of the process tube 1 1 would be exhausted the 
exhaust pipe 1 7, and will remain inside the process tube 11 if the above cleaning time amount Ta passes Gas 
is discharged. 

[0033] Then, the nitrogen (N2) gas which is inert gas is supplied to the interior of the process tube 1 1 by the 
membrane formation processing supply pipe 20, and it is washed away by the cleaning gas 33 inside the 
process tube 1 1 . This exhaust air step and a nitrogen gas purge step are repeated two or more times. 
[0034] It means that the cleaning process which removes the nitride accumulated in the process tube 1 1 as 
mentioned above was carried out. 

[0035] NF3 which is cleaning gas 33 as shown after the above cleaning process at drawing 2 (b) The 
fluorine 34 in gas is sticking to the inner tube 12 of the process tube 1 1 , and the front face of a boat 25. And 
it was shown clearly by this invention person that the trouble that become thin as compared with operation 
before of a cleaning process, and dispersion will occur in the thickness between each batch, and the 
precision of thickness will become unstable had the thickness of the nitride of the batch formed immediately 
after carrying out this cleaning process by being influenced of this fluorine 34 as mentioned above about 
drawing 5 and drawing 6 . 

[0036] In the manufacture approach of IC which starts this operation gestalt in order to prevent the 
instability of the precision of the thickness in the membrane formation process after this cleaning process 
operation, in order to prevent the effect on membrane formation by this fluorine 34, the coating process 
which shuts up fluorine 34 with the coating film 35 is carried out to a CVD system after operation of a 
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cleaning process, as shown in drawing 3 (b). 

[0037] Here, as coating film 35 which shuts up fluorine 34, membranes can be formed at about 600 degrees 
C, and what has an early membrane formation rate is desirable. The BTBAS gas and NH3 which were 
mentioned above The membrane formation rate of the BTBAS -nitride formed by the reaction with gas is 
about a -14A/minute by 7 A/at 600 degrees C. On the other hand, the membrane formation rate of the 
BTBAS-oxidation (Oxide) film (henceforth a BTBAS-oxide film) formed by the reaction of BTBAS gas 
and oxygen (02) gas is about a -50A/minute by 25A/at 600 degrees C. Then, in the gestalt of this operation, 
the BTBAS-oxide film is adopted as coating film 35. 

[0038] Since the fluorine 34 which stuck to the front face of the process tube 1 1 and a boat 25 depending on 
the exhaust air step and nitrogen gas purge step of a cleaning process is completely unremovable, the 
oxygen gas as prepurging gas is supplied to the interior of the process tube 1 1 , and the interior of the process 
tube 1 1 is purged by oxygen gas. The flow rates of the oxygen gas at this time are 200ccm(s). 
[0039] BTBAS gas 37 is supplied to the interior of the process tube 11 by coating gas supply line 22A with 
the condition that oxygen gas 36 was passed by coating gas supply line 22B inside the process tube 1 1 as 
shown in drawing 3 (a). That is, in the gestalt of this operation, in order to form the BTBAS-oxide film 
which is the coating film 35, as coating gas, BTBAS gas 37 and oxygen gas 36 are used. The flow rate of 
BTBAS gas 37 is 90ccm, and the pressure at the time of coating processing is 15Pa. In addition, when the 
gas same in the gas used at a membrane formation process and the gas used at a coating process like the 
gestalt of this operation is contained (it sets in the gestalt of this operation and is BTBAS gas), about the gas, 
supplying from the same gas supply line is desirable. 

[0040] Here, 300A or more of thickness of the coating film 35 for preventing the effect of fluorine 34 is 
required. A membrane formation rate is a part for 25 A/as it is this condition, and the coating (processing) 
time amount Tb (minute) in case the thickness of the coating film 35 is B (A) is found by the degree type 
(3). 

Tb=B/25 ... (3) 

[0041] The BTBAS gas 37 and oxygen gas 36 as coating gas which were supplied go up the processing 
room 14 of an inner tube 12, flow out of upper limit opening into the exhaust air way 1 8 formed of the 
clearance between an inner tube 12 and an outer tube 13, and are exhausted from an exhaust pipe 17. 
BTBAS gas 37 and oxygen gas 36 contact the front face of the process tube 1 1 and a boat 25. By the heat 
CVD reaction of the BTBAS gas 37 by this contact, and oxygen gas 36, the BTBAS-oxide film as coating 
film 35 accumulates on the front face of the process tube 1 1 and a boat 25 as shown in drawing 3 (b) . 
[0042] Progress of the processing time Tb on which the BTBAS-oxide film which is the coating film 35 
deposits only predetermined thickness and which was set up beforehand suspends supply of BTBAS gas 37. 
Oxygen gas 36 continues being supplied to the interior of the process tube 1 1 as postpurge gas, and the 
interior of the process tube 1 1 is purged by oxygen gas 36. 

[0043] If only BTBAS gas 37 is incidentally passed, without passing oxygen gas 36. since the BTBAS- 
oxide film as coating film 35 cannot be formed, as mentioned above, before passing BTBAS gas 37 on the 
occasion of operation of a coating process, oxygen gas 36 will be passed. Moreover, in the gestalt of this 
operation, since only BTBAS gas 37 may remain in the interior of the process tube 1 1 when supply with 
supply and oxygen gas 36 of BTBAS gas 37 is suspended to coincidence, in case supply of BTBAS gas 37 
is suspended, oxygen gas 36 continues being supplied as postpurge gas. 

[0044] Next, the interior of the process tube 1 1 is exhausted by the exhaust pipe 17. then the nitrogen g as 
which is inert gas is supplied to the interior of the process tube 1 1 by the membrane formation gas supply 
line 20. and it is washed away by the internal oxygen gas 36 and the internal BTBAS gas 37 of the process 
tube 1 1 . This exhaust air step and a nitrogen gas purge step are repeated two or more times. 
[0045] And the interior of the process tube 1 1 is returned to an atmospheric pressure condition from a vacua. 
Then, while a seal cap 23 descends and opening of the throat 15 is carried out, a boat 25 is taken out from a 
throat 1 5 to the exterior of the process tube 1 1 . 

[0046] After the above coating process is completed, by repeating the usual membrane formation process 
mentioned above, membranes are formed by the CVD system by sequential batch processing, and the 
BTB AS-nitride for a sidewall spacer goes to a wafer with it. 

[0047] The fluorine 34 which stuck to the front face of the process tube 1 1 and a boat 25 when this 
membrane formation process was carried out is the BTBAS gas of a membrane formation process, and NH3 
bv being shut up with the coating film 35. In order not to contact gas, they are BTBAS gas and NH3. The 
heat CVD reaction of gas is not influenced of fluorine 34. Therefore, since the thickness of the membrane 
formation in the batch immediately after carrying out a cleaning process does not become thin as compared 
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with operation before of a cleaning process and generating of dispersion in the thickness between each batch 
of a membrane formation process is prevented, the precision of the thickness between each batch of a 
membrane formation process is stabilized. 

[0048] Drawing 4 is a graph which shows transition of the thickness of the BTBAS-nitride in each batch of 
the membrane formation process by which sequential operation was carried out after the coating process. In 
drawing 4 , thickness (A) is taken by the axis of ordinate, the axis of abscissa shows the location of the 
wafer on a boat, a bottom shows the lower limit of a boat and the top shows the upper limit of a boat, 
respectively. In the continuous line 41, the characteristic ray of the first batch and a broken line 42 show the 
characteristic ray of the second batch, and the chain line 43 shows the characteristic ray of the third batch, 
respectively. 

[0049] According to the gestalt of this operation a passage clear fi-om the comparison with drawing 4 and 
drawing 5 , the thickness of the BTBAS-nitride of the first batch by which sequential operation was carried 
out after the coating process, the second batch, and the third batch is stable, and it is understood that all are 
maintaining desired value. 

[0050] According to the above mentioned operation gestalt, the following effectiveness is acquired. 
[0051] 1) NF3 Fluorine is the BTBAS gas of a membrane formation process, and NHS by carrying out the 
coating process which shuts up fluorine with the coating film after operation of the cleaning process by gas. 
Since it can prevent contacting gas, they are BTBAS gas and NH3. It can prevent beforehand that the heat 
CVD reaction by gas is influenced by fluorine. 

[0052] 2) Since it can prevent that the thickness of the membrane formation in each batch of the membrane 
formation process after the cleaning process was carried out becomes thin by said 1 as compared with 
operation before of a cleaning process, generating of dispersion in the thickness between each batch of a 
membrane formation process can be prevented, and the precision of the thickness between each batch of a 
membrane formation process can be stabilized. 

[0053] 3) Since the membrane formation rate under the temperature of 600 degrees C can be greatly set up 
with about a -50A/minute by 25A/by using a BTBAS-oxide film as coating film which shuts up fluorine, the 
processing time of a coating process can be shortened, and the quiescent time of a CVD system can be 
shortened, as a result the throughput of the manufacture approach of IC can be improved. 
[0054] 4) Since the BTBAS-oxide film as coating film can be certainly formed firom the beginning by 
PURIPAJI [ supplying oxygen gas and / the interior of a process tube ] on the occasion of operation of a 
coating process before supplying BTBAS gas, the fluorine which stuck to the fi-ont face inside a process 
tube can be certainly coated with a BTBAS-oxide film. 

[0055] 5) In the telophase of a coating process, since it can prevent that only BTBAS gas remains in the 
interior of a process tube by supplying oxygen gas and carrying out the after-purge of the interior of a 
process tube even after suspending supply of BTBAS gas, it can prevent that the product of BTBAS gas 
remains inside a process tube. 

[0056] in addition, it cannot be overemphasized that this invention is not limited to said operation gestalt, 
can boil many things in the range which does not deviate fi^om the summary, and it can change. 
[0057] For example, the film which forms membranes in a coating process may be not only a BTBAS-oxide 
film but the polish recon film, a nitride, etc. 

[0058] Other gas for forming BTBAS gas and not only oxygen gas but the polish recon film, a nitride, etc. 
may be used for the coating gas used in a coating process. 

[0059] The thickness of the coating film is good not only in 300A but 300A super-****. 

[0060] The cleaning gas used in a cleaning process is NF3. You may be other etching gas containing 

fluorine (F), such as not only gas but chlorine trifluoride (C1F3) gas. 

[0061 ] A membrane formation process is BTBAS gas and NH3. You may be the case where other nitrides, 
oxide films, polish recons, etc. are formed not only using when forming a BTBAS-nitride using gas but 
using other gas. 

[0062] A cleaning process is not restricted for carrying out based on the thickness of the accumulated 
deposition film, but may detect the generating situation of actual particle, may carry it out irregularly, and 
may use periodical operation and irregular operation together. 

[0063] CVD systems may be the thing equipped with the process tube of not only the batch type end-fire 
array hot wall form low pressure CVD system equipped with the process tube which consists of an outer 
tube and an inner tube but only an outer tube, and a broadside hot wall form low pressure CVD system and 
the CVD system of others fiarther, such as a single-wafer-processing CVD system. 

[0064] Furthermore, a substrate processor is applicable to a substrate processor not only a CVD system but 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web__cgi_ejje 4/6/2006 



JP,2003-051452,A [DETAILED DESCRIPTION] 



Page 7 of? 



oxidation treatment, or not only diffusion but at large [, such as dispersion equipment used for a reflow for 
the carrier activation after ion implantation, or flattening etc. ]. 

[0065] Although said operation gestalt explained the case where processing was performed to a wafer, 
processing objects may be a photo mask, a printed-circuit board, a liquid crystal panel, a compact disk, a 
magnetic disk, etc. 
[0066] 

[Effect of the Invention] By carrying out the coating process which shuts up fluorine with the coating film 
after operation of the cleaning process by the etching gas containing fluorine according to this invention, as 
explained above Since it can prevent beforehand that the chemical reaction by membrane formation gas is 
influenced by fluorine. It can prevent that the thickness of membrane formation immediately after canying 
out a cleaning process becomes thin as compared with operation before of a cleaning process. Generating of 
dispersion in the thickness between each batch of a membrane formation process can be prevented, and the 
precision of the thickness between each batch of a membrane formation process can be stabilized. 
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* NOTICES * 

JFO and NCZPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ThtmMt^t. BTBAS:^^ 3 7CD«f^75^#±$ 
n-5. iS3S:tfX3 6(i4^X h/'^—::^;i/Xt LTT/p-feX 

[0 0 4 3] ^U^\Z. ^m'^T.S 6^m^-f\ZBTB 

AS11X3 7rn^^mrii. n-y^^ y^rms 5 hvx 
(7) B T B A s -mitm\tm0si.r^ z. ta^x^fs^^^^rctb, 

BTBAS^fT, 3 7 ^^■rtg{CKS:i/X 3 6*iSE^n 
-5, ^fc, BTBAS:^fX3 7<0«i^<i:i?^:*f7. 3 6 t 

1 0F«gg|5lC*3t^TBTBAS:y7, 3 7 ttA^SST^ oJ 
**M(DJ^ffilc:}3l^Ttt. BTBAS 

i}7.3 7 <r>m^'S:W±r^mz. s^^;^;x3 6*^7}?x h 
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[0 0 4 4] 'j^iz. zfu-tT.^zL-zf 1 1 (Dp^mmn. 

2 OirJ:-pT#^)^$n, ■:fa-tX9-^--/i i (Df*3gUro 
[0 0 4 5]^fLT. T'n-tX^'i-:/! lOl^gPHK 

[0 0 4 6] eA±WIJ-x-0>/XS*t«^7L'fcM»C, 
^b^*^* C V D ^« j; o T A* 5=-A!La J; 0 S 

nTfT<. 

[0 0 4 7] ^(D^WkT.mi)^^m^n^mz\t. zfu± 

Ts'^^-ifi i*3j;yjd^-h2 ^(n^m\zmM\^fzMm 

tCi^oTVi^r fiic^XSOB T B AS ;^/X*3 

JctJtNHs :tfXt^ftfeb;S:tifcJ6, BTBAS:^tJX*J; 
CJtNHs ;*f7.0^CVDRj^;c«*^3 4CDj^S^^im 

[0 0 4 8] ^^\t.-:i-=r^>9lLW&\zm^Um^iX 
ytfifeMXScDS^/S'-y^^fCjott-S B T B A S -^{tl^OK 

MJP (A) li^h^tx.-. «tt«Jt^— N±(D':;xA(D^£«$ 

JRi^ 4 2 A- V igj^ 4 3 tim 

HA'-y^©#tt||$:^n^*n^L.Tt.i.5. 

[0 0 4 9] 04i:H5i:COJtt!^*ie.5^^7&»7ia»3, * 
*S6CD>g®Hj;n«, n-T^^- >i^XS^fc|ii:;i)c3ISg$ 

n/tB-A-y5^, ^-A'-;/5^. :^H/\*-;/5^©BTBAS 

[0 0 5 0] wi2bfeiiigj^si{cj;n«. -^oy^mm 

[0 0 5 1]!) NF3 :tf7.JC<fc-5i7iJ-->//xig(D 

-5^-C>^'Xg?rlligTSC:i:{Cj;0, ^^A^J^^XS 
CDBTBAS;«j7.*5j;UtNH3 **X tJ^MT-S W^l^ih 
■rsc:t75«TtS;t*, BTBAS;^f7>i3=fcO^NH3 

ck c V Dsis:;5t^^ w 



[0 0 5 2] 2) ^:7U-->yxg7!)t|| 
i7 U -x>yxe©||JgW<>:H:lfe LT»< ^^CS ^ t * 

ihfs ^ tt^-r^^^tzib. ^mi:M(D^ny^m\zi~,n 
may^nv^fmz^n^mmcyns.^'k^^'^^^iti)^ 

[0 0 5 3] 3) *S^ISi;j^^J6^=3-x-<>ifKtL 
TBTBAS-g^YbK^^ffl-r-SdilCiO, 6 0 0*0 
OiaSTtCiitt-SJSeMjiSSr 2 5 A/^i— 5 0 k/^f^ 

[0 0 5 4] 4). >^XS©||MtClKLT, B 

T B A S 117. ^m^^^m\zmmi37. Srtt$& LTyP-fe 

-T > i^l^ t LT©BTBAS - S6^kl^* S 1?U5&^ ^ 
W^T^Z.tti^-^^^tz.Hb. ZfatT.'^^ — zf^pq^iD 
«® L fc** B T B A S -^{bKfC cfc o TKH 

tea -7^^- >if-r-l) C t 

[0 0 5 5] 5) n-T^w" >i'XSOi^«fC:feViT. B 
T B A S ^fXCD#^$g^|?±^t)K^;yX^«i^bT7'a 

P-b:X5^i-:/CDrtgB{C*DUTB T b a SifX/ctt*^*S 

:/©f*3gl5f: B T B A S ^X®^fife!^*t^@t--5©*E)5± 

[0 0 5 6] ;i*3. *^?^tittrtsiisgj^ii{ci5i^$n-5 

[0 0 5 7] 0iJA«, P-^^-'Oi^XgJCiiViTfigl^-r 
BTBAS-Blffc|gtClSe,-r. Jj^Uv-Ua>IK 
•^SftiM^T o T t) J: . 

[0 0 5 8] p-T^-T >^:/xfiic*3ViTfieffi-r^n-7^ 

-f>iy;*/X«. BTBAS;yx*3j;0^^«;yxtc[Sf, 
■f , # 'J > 'J P >M^Sfk)g^*jS!felKf -SfcfeWfife®^ 
X<&«fflbT=bcfcli. 

[0 0 5 9] p-T^-oya^comjPtt. sooAtKe, 

r, 3 0 0 AMT'*-pT=bJ:l^, 
[0 0 6 0] i7iJ-->i^XiS{rl5ViTfiefflT«i"J- 

x>if;yx«, NF3 iixizm'^r. =f^<tmm (c i 

F3 ) 1}7.m(D^m (F) ^^tr<i6©X-;/5^>if:iSfXT 
[0 0 6 1] ^mumitBTBASUXtNH^ iJXt 

^mm LTB T B A s -^itm^^m-t^m-^izmi^ 
[0 0 6 2] if u-->ifxm\mnivrcmm!i^omm 
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[0 0 6 31 CVDmmit7'y^^:2.-Zft-(>i-^:x 
©fft© C V D gST o T J: V i . 

[0 0 6 5] mmMmj^mx'it^x./wzmm'fim^n^ 
m-^iz-D\,^Tmmi.fti!fi. mmMmitTi^h^T.i^'p-:/^ 

[0 0 6 6] 

§:^trx >y 5^ >i^:^x J; ^ i7 u — - > 
]^^tc, ^^S-rj-^^-i- >i^)KfcJ;oTal;3^■^*•5:3- 
[@jSo«sm;^iii^] 



[01] -HJgOJg^Ta&^CVDgBtCi-S 

S:*bT*3i9> (a) ttiE®»f®0. (b) (a) CD 

[02] |5li;<i7U-^>^IS^*bT*5 0, (a) 
«iE®^ffi0, (b) « (a) (DbgBrofi£±8lrB0T* 

[03] rai;<a-T--f>i/X8S:3^LT*3»?, (a) 
(^IES(^S0. (b) \t (a) ObSB<Di£:^t^S0Ta& 

[04] -e-o^ftSr^-r^^^^-ea&s, 

[0 5] ^-©tbfe0iJ*^-ri/7 7TfeS. 

[0 6 ] U -^>i^XS^©fig|gI5Ifa:t*^©«af <!: 

1 1 -yn-fexf^i-:/, 12- 

t)-, 1 1 8- 

Xttt«&l=, 2 2 A, 2 2 >i^:^f7.#ti^l=, 

2 3-i>-;U+r'y7'> 2 4--':7XyN (Stg) , 2 5- 

2 6, 2 7 2 8-«itgB#, 2 9 -ft 

3 0-t-^3.-«y 3 1-0kmi3X. 3 2- 
*SW)R (BTBAS-g^bK) , 3 3-^^J-->if:» 
X, 34-^^, 3 5-:3— 5^^- (BTBAS- 

mitm) . 3 6-mm:fJx (=i-^^>'^:fj7.) , 37 

-BTBAS;iJX (3-5^w'>if;</;^) , 4 1 • -m-A' 
y^CD^^m. 4 2-m-Ary3^©1#tti||; 4 3-^= 
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I, 1 1 6- 
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2 l -i7ij-->i^^ 



[04] 



9*0 

88 0 
K 8 6 0 
(A) 84 0 

8 2 0 



41 



6 0 0 ' 



(8) 



1#B3¥15-051452 



[01] 




[0 5] 



111 8 6 0 
9 8 5 € 
<A} 8 4 0 
8 30 
8 20 







B50±1 Sk 






















^^^^ 








^ 



[0 2] 





F^'-A(##) 4K030 
5F045 



BA29 BA40 BB03 CA04 DA06 
KA04 KA08 KA47 LA15 
AA06 AB03 AB32 AB33 BBOl 
DP 19 EB02 EB06 



